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Re; Hydrogeological Study 


Solid Waste Aspects 
Hamilton-Wentworth Region 


We are pleased to submit herewith our hydrogeological 
report for this regional waste management study. This 


report is 
Proctor & 


intended to supply supporting data for the overall 


Redfern Limited report (EO 74181). 


This report deals with the following aspects: 


(1) 


The regional hydrogeological overview of the 
Region that supplies a broad reference 
framework in terms of solid waste 
opportunities 


Results of target area investigations for 
SpecimMic: sites 


Details of the proposed Glanbrook balefill site 


Recommendations for follow-up study if the 
project proceeds 
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The data presented are supplemented with drawings and maps, 
where practical. Other supporting data have been retained 
One ee fOnetl tinesme LERenee, 


We trust that this pre-engineering information assists 

in the overall decision making process. AL Stns: ti me 
werwish to thank syou for this opportunity to be of service 
in -this=mosit wiinteresting project. 


Respectfully submitted, 
GARTNER LEE ASSOCIATES LIMITED: 
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CHAPTER 1 


1.1 INTRODUCTION 


During the Hamilton-Wentworth Region solid waste manage- 
ment study, one of the areas of data input and analysis 
was that of a hydrogeological nature. Information was 
supplied at various periods throughout the assignment at 
a variety of intensities and scales, from the broad 
regional overview down to evaluations of specific target 
areas. 


The Meameruncorons «then “of the present. report: 1s. Co 
bring these various data together by using the highlights 
of each stage. in ents wey backs Up. ddta is provided 

for the final Proctor & Redfern Limited report and a 
proper perspective is provided for the overall study. 

It should also be remembered that the study is of a 
planning nature and not intended to provide any infor- 
Maoion ot a -desTan na ture. 


1.2 SCOPE OF THE STUDY 


The scope of the-information provided by this report 
can be subdivided into the following sections: 


(a) The regional overview of the existing setting is 
provided in which the landscape is unitized in 
terms of the various opportunities and constraints 
for solid waste disposal 
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(bjs Anmassessment of speciiic sites selected for study 
by the Technical Committee is provided. These 
sites are mainly gravel pits and quarries and thus 
can be described as potential eyesores on the 
landscape. AS a result of the findings an emphasis 
is placed on the possibility for the handling of 
unacceptable (inert) wastes. 


(c) The site specifics for other target areas, primarily 
the Glanbrook balefilli site 


(4) Recommendations for further follow up of a 
hydrogeological nature, if this concept is accepted 
and proceeds through to Environmental Review Board 
Hearings. 


5. BACKGROUND 


In 1972-Proctor and Redfern Limited was engaged to carry 
out a study with respect to the status of solid waste 
management systems in Wentworth County and the City of 
Hamilton, This study was extended and was intended to 
consider an overall solid waste management for the Region 
for the period«of 19/5 to 1989. 


In 1972 Proctor & Redfern Limited engaged the Fa ems OF 
Teyrasscan limited to assist them in the study from a 
hydrogeological-terrain analysis point of view. Their 
assignment was to provide a regional overview of the 
terrain that would serve as a reference framework for 
outlining potential future target areas and assessing 
Chenexisling si ces. 
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Over a period of time this hydrogeological assessment 
was combined with other non geotechnical information 
in order to select target areas for further study. 
Gartner Lee Associates Limited were retained to 

assist. in this part of the assignment and the work was 
carried out under the direction of Mr, P. Lee who had 
completed the earlier regional scale work while 
employed by Terra-Scan Limited, Several Lardeve zones 
were outlined by the Technical Co-Ordinating Committee 
andwothers for study. Public meetings were held subse- 
quently and the data were reassessed in the light of 
comments received, 


This report has thus been prepared to deal with the 
highlights of each of these phases of POEM Ang slew erseNe eC 
tie these data together to provide a complete 

picture of the hydrogeological environment: and its 
constraints and opportunities for disposal of solid 
wastes. 


THE ROLE OF HYDROGEOLOGY 


pee 


In the disposal of wastes on the land one of the most 
important factors to be considered is the impact of the 
facility on the environment and the constraints 

of the environment on operation of the site. The 
optimum site is one then of minimal impact and ease 

of operation. 


The safety and suitability of any solid waste disposal 
facility is dependent mainly on the hydrogeological 
environment in which it is situated. Therefore’, the 
proper planning and selection of any site requires an 
understanding of the environment as it now exists and 
the impact of imposing a Waste faci hity wrehin =i. in 
thes future. Figure a illustrates these and other 
QS De Click. 
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CHAPTER 2 - REGIONAL HYDROGEOLOGICAL OVERVIEW 
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INTRODUCTION 


The site selection process for future landfill Fa GaleGhl es 
should involve the assessment and integration of 
several factors in order to optimize the delineation 


of target areas. Conversely the evaluation of 
existing facilities should be carried out from several 
pOTDtS OF VIEW, One of the prime considerations is that 


of a hydrogeological nature. 


The broad regional reference framework enables a 

more logical comparison of the opportunities 

available and allows a proper relationship between any 
Specipic target: and sits surroundings. In summary, 
geologic boundaries seldom follow political and/or 
property boundaries. Therefore, the hydrogeological 
data assessed in this phase supplies a reference 
framework for all lands within the total region. 


SCOPE OF THE STUDY 


a 


The hydrogeological factors assessed in the Regional 
overview are listed below: 


(a) geological - both soils and bedrock landforms 
and materials were assessed and 
included 


(Gel soiis =) textures, Stratigraphy 
thickness, permeability, 
attenuation potential 
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(ii) bedrock - structure, permeability 


(b) groundwater - the flow regime was investigated 
to outline aquifer relationships, areas 
of recharge, discharge, hydraulic connec- 
t.0ONy eve. 


(c) surface drainage - areas of floodplain, hazardland, 
OUCr 


(d) anGTOvMNSme ranges Of Ss 0pes, relict. 


Other non geological factors such as planning, land 
use, agriculture etc. have been considered beyond the 
scope of the study and these have been applied later 
by others. 


Since this study is of a planning and feasibility 
nature no primary investigations have been Canvued woul. 
Therefore no drilling, testing or verification at depth 
has been attempted. 


2,3 METHODOLOGY 


The study involved two main parts. Perini tale part 
of the work involved the inventory and basic data 
gathering process. In thus regard all of the extsting 


information was gathered, interpreted in terms of 
landfilling and then plotted onto a common base. 
Selected references are appended at the end of the main 
body of the report, 
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Further surface details were obtained from applying 
stereoscopic interpretation techniques to IAG 00D 
scale photographs. Subsurface interpretations were 
derived from MOE water well logs. [nose Wayea! ches 
dimensional model was built up for the region, 


Following the compilation and correlation of the 
basic data, constraint maps were prepared. 


The constraints used in this study are described below 


(a) geological 


- soils of extreme textures, i.e. very permeable 
and porous sands and gravels that have 
minimal attenuation potential 


- areas of thin soils over bedrock, usually less 
than: 25° 


(b) hydrogeological 


=P areassof groundwater recharge where 
precipitation infiltrates downward into 
an aquifer 


- areas of high water table, wetlands 
- areas of high hydraulic connection 


= eareas Of hazard land, swamps 


(c) landform 


- areas of severe slope, erosion, flooding, etc. 
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Each of the constraint maps were then overlayed to 
delineate areas of multiple constraints and target 
zones of minimal problems. These overlay maps 
Andescheubasicsddtas maps, Nave meen -piaced on while 
for reference due to the bulk of data. The final 
composite constraint map (Map 1) summarizes these 
aspects. 


RESULTS OF THE INVESTIGATION 


2.41 GENERAL COMMENTS 


THe soverall septang WSe1 iustrated oon Map 
and the units shown are those of landfilling 
opportunities and constraints. Seven zones 
have been delineated. Overall even the 

lands noted most suitable for landfilling do in 
fact have constaints, mainly those of seasonal 
workability of the soil and surface drainage. 


Tt is beyond the scope of this report to describe 
in detail the various subsoil types, the geology, 
eC. The Region however can be subdivided into 
broad general environment units as shown on 
Figure 3. the cross section. 


Obviously the Escarpment is the major hydrogeological 
boundary. The area between the Escarpment and the 
Lake Ontario shoreline is called the Iroquois plain. 
The area above the Escarpment is in effect a table 
land of gently undulating to flat terrain. nas 
table land is divided into northwest and southwest 
quadrants by a notch cut into the Escarpment, by 
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the Dundas valley. As shown on che cross 

section the major water well aquifer is the Guelph- 
Lockport dolomite bedrock. Therefore, in areas 
where hydraulic connection to the rock is high 
(porous Soils. thin coversetc.) then pollution 
potential is high. Where. zones of recharge occur, 
that is downward gradients into the aquifer, then 
the risk of polluting the aquifer is even higher. 


The cross section and map show then that large 
zones within the Region are those of high constraint 


FOV Lang tale ng), Nost@of Flamborough, Stoney 
Creek, part of Glanbrook and Hamilton fall into this 
category. More suitable lands then are those of 


deeper soils with lower permeability and connection, 
at: least from a hydrogeological point of view. 


It must be remembered however, that these constraints 
are only one level of input and analysis and a true 
picture can only be derived by imposing other 
constraints, upon these, 


Detaiisior eGacheot thes ts snown) On othe 
hydrogeological map will now be discussed with 
respect to the landfilling constraints and 
opportunities found within each. 


2.42 HYDROGEOLOGICAL MAP UNITS 


Fach of the units that follows are illustrated on 
the hydrogeological map. The units shown are 

at a broad scale and thus minor areas may be found 
within them with local conditions differing from 
therma Jor cunt. Detaids areas. 1 ol lows. 
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UNiileee Deep iia ins 


This unit contains lands where fairly deep 

slowly permeable soils cover the dolomite bedrock 
aU Cnn As shown on the map this unit occupies 
lands on the south and southwest borders of the 
Region, Topography is in general flat to 

gently rolling with local steeper slopes near 
surface drainage channels. Drainage occurs via 
flat bottomed river valleys that are confined 
within fairly distinct river ‘channels. Sub- 
SOUse here are silty clays and silts of slow 
bermeapin tty. iInsetfect the surrace sols are 
often modified glacial lake sediments that overlie 
Glacial t?1lls at depth and thus’ create a soil 
sequence that seals the well aquifer at depth. 
The pollution potential then for water wells 

in this unit can be described as minimal. 


On the other hand, this environment does have 

OO MSE ieacii See f Odes etic toa ek). The clayey 

texture of the soils creates problems of wet 
weather handling and workability. As well 
provisions for surface drainage will be necessary 
and excavation will probably be shallow. These 
lands are also of excellent agricultural poten- 
En ane 


This unit then has a fairly low pollution poten- 
tial and constraints will be those imposed on 
operating procedures. 


UNIT 2 irePOqUuOTGer Lain 


This unit occurs below the Escarpment on the flat 
fringe between the face of the slope and the 

lake, This ehilat plain Nas ae air hy oSiad low 

soil cover, however, the rock below is the 
Queenston shale, itself a very slowly permeable 
unit. -apoor well aquifer. The surface soils are 
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Oftensa chins layer oOtesand with red silty 
clays below. Ground water flows will be 
towards the lake and generally in a 

horizontal to slightly discharge (upward 
gradient) condition. Pollution potential 

is low except for surface drainage that can be 
diverted around the operation where necessary. 
AEBUrIng con si1ceeg ss located. wWwithine LNis zone. 
Thts unit 1s aiso a highly populated area at 
preset. 


Although this unit is probably ideal from a 
workability-pollution potential point of view, 
other constraints will no doubt eliminate.1t 
from consideration. 


UNIT 3 ="Sands/Deep Clays 


This unit borders the edge of the Dundas Valley. 
Geologically, it represents a zone where glacial 
lake action deposited stratified sands and silts 
in an almost deltaic-like environment. ek 
appears from water well logs that clays and tills 
underlie these sands at depth. A- fairly deep 
soil sequence is thus available. 


PrecipatatioOnm inthis environment. infiltrates 
the sands and the water table is created at 
their base just above the clays. Therefore, 
this water creates an unconfined aquifer system 
where the sands are deep enough and local small 
yield domestic wells can be obtained. The main 
aquifers are sealed at depth below the clays. 
Along the margin of this unit the groundwater 
migrates to shallow troughs where it creates the 
head of surface drainage. 


14. 


Landfilling would then take place in the sandy 

and silty soils above the underlying clays. 

Both the trenching method and area techniques 

could probably be employed, Since the sand has 
little attenuation potential leachate 

collection drains would probably be needed. The 
critical factor would be groundwater flow direction 
and ensuring the safety of shallow wells down 
gradient. Minimal problems exist for deeper 
wells. 


Local acceptable sites can probably be found 
within this unit, however, careful analysis and 
probable remedial safety measures would have to 
be employed. Pollution problems will be of a 
Shallow and local nature. 


Uo Peds eb toe NC nS 


This unit is restricted to Flamborough Township 

and is of limited extent, The subsoils in 

Chis RItldire Shey sen desG ila Cdn Vl Ss, The 

Mipos Nave ca NICKness sin General of 25 (0 50%r 

and overlie the dolomite aquifer above the 
Escarpment. This silty sand till is moderately 
permeable due to local sand seams and discontinuous 
lenses. In general, these units are unfortunately 
also ones of aquifer recharge. It is unfortunate 
that they are not of a thicker sequence. Local 
sites may be available within this unit. 


UNIT 5 - Dundas Valley 


This unit is underlain by an extremely deep soil 
thickness that has infilled a preglacial notch 
cut wmto the Niagara EScarpment. his valley in 
effect cuts the region into two quadrants, The 
subsoil sequence is a variable one with the 
WNLervpeddindeat Geptin of. clays, tibisme-sands 

and gravels. The groundwater at depth is often 
under artesian head indicating an upward gradient 
or discharge condition. Surface drainage is 
erratic and much of the area is occupied by 
kettle lakes and bogs in its upward limits. 
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Towards the Town of Dundas glacial stages 

of Lake Ontario have deposited a sand veneer 
on the surface that is in turn underlain by 
Cay San GUC. Totalesoms deptns. are ‘often in 
the 200'-400' depth. 


This unit also may have local zones where 
Tencd iting could bespossibile- Problems are 
Ma iniveot cd sirrace nature. 


UNIT 6 - Shallow Clays Above Escarpment 


This unit nas shallow clays and saility clays, 
istialty less than-25! deep, that overly the 
dolomite caprock of the Escarpment. Bedrock 
over much of the area near the scarp face, in 
Stoney Creek and Hamilton is often less than 
10' below grade. Thissared oclien 1s one iO%: 
major recharge to the dolomite well aquifer. 
Minor scarps parallel the main one and surface 
dpainage tends to parallelsthese before exiting 


over the Escarpment. The water table is often 
near grade in these troughs and the local searps 
are local recharge zones. Many of the quarries 


are located on these mini scarps. 


This unit represents one of fairly high regional 
pon Ubon potent idl. Sites within this unit 
will require a great deal of engineering and 
remedial measures along with fairly high risks. 


NE gos Bedrock Plain 


This unit occupies most of the Township of 
Flamborough. Bedrock is always less than 25' 
and 1c Gl cent on. surface, ExXGeptlOnSeato: cms 

are the scattered drumlin hills however, these 
cigar shaped till hills are small and localized: 
The total area is underlain by the dolomite water 
well aquifer. Souls within the -undteeare 
generally granular and hence fairly highly 
permeable. These soils are often surface sands 
that themselves overlie the bedrock. In some 
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cases these sands lap up onto the silty sand 
till drumlin highs. Where soils are 

deeper they coincide with groundwater recharge 
zones. As well extensive zones of swamp and 
high water table are present. 


This area represents one of poor major landfill 
possibilities. Local small sites may be 
possible but even these will-require careful 
analysis and siting. 


Sly J 
= soll Pe 


° y es 


- 


Lz 


CHAPTER 3 - TARGET AREA STUDY 
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INTRODUCTION 


The Technical Co-Ordinating Committee assigned some 21 
sites for more intensive terrain study. The purpose 
of the assignment was to outline the physical setting 
of each of the sites and assess its suitability for 
solid waste disposal. This assessment was based on 
regional scale site requirements. A later assessment 
was made of these sites as possible sources of 
deposition of unsuitable solid waste, that is inert 
materials. 


The section that follows summarizes these findings and 
is basically the data presented in our earlier report 
74-27. Due to the bulk of the data the supporting 
information has been placed in the appendix of the © 
report. The locations of the 21 sites are shown on 
Map 2. 


METHODOLOGY 


This feasibility study was carried out by combining 
data from a number of sources, Stereoscopic inter- 
pretation of 1"=1320' Ministry of Natural Resources 
airphotos was used to outline surface soils, geology 
and landforms, drainage etc. Subsurface information 
was derived from MOE water well records and published 
geological reports. These evaluations were then 
examined within the regional reference framework of our 
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previous study of the Region, A brief field check 
by an engineering geologist was used to 

generally confirm the office study and to map further 
details. 


The Suitability of each Site Was then rated with regards 
touts Unysical acceptability for placement of solid 
waste and the potential impact on the physical 

setting. The factors assessed in this assignment 

were! 


(a) the related geologic landform and soils, 
possible cover 


(b) probable geology at depth 


(c) relationship to groundwater and surface 
water flows 


(d)==relationship to water wells. aquifers —- 
pollution potential 


(e) geotechnical operations 


The findings were then discussed with the Committee and 
a further assessment was made to assess the possibility 
of using these properties as unacceptable (inert) 

Waste Tacl hitless. 
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RESULTS OF THE INVESTIGATION 


The sites studied can be subdivided into the 
following categories: 


(ajeyeSandeanids Grave le. us UES TU ESoENO wn Moto Ors 
and or Granular lands i al BAe Fs eg ea 
tle Ah 2. aera he 
(b) Abandoned Quarries ee SIE Sea OSeam Siri sols siaGs 
Ge ere onal 


(c) Other Sot ce Now eo. 


The findings for each site are contained in an appendix 
at tnenend of the report. Maps showing details of 
ground water flows, rock depths etc. have not been 
aneluded due to the bulk of data for 21 localities 
however, these are placed on file and are available 
for reference for details where and when necessary. 


In general, the results of this investigation and the 
general guidelines of our previous study show that 
most. of these sites selected occupy terrain settings 
that are probably not suitable for solid waste 
disposal or landfilling. However, in some cases it 
may be possible to provide remedial measures with 
proper engineering and construction to modify the 
setting. It should be pointed out that such measures 
wililano doubt be costly, will require careful analysis 
and construction and will require proper operation. 
Some of the sites should not even be considered for 
remedial measures due to their high hazard 

potential. Some sites can be considered for inert 
Hastenatsposalsand these are detar led in Seata on o14. 


2Q. 


The quarry sites presented several problems and the 
highlights are as follows. In this area above the 
Escarpment quarrying has taken place in the Lockport- 


Amabel dolomite formation. This hard layered rock is 
also one of the best water well aquifers in Ontario due 
to its excellent porosity and permeability. Its 


water transmission ability is excellent, with many 
wells capable of more than 50 gpm, so that hydraulic 
connections extend over large distances. Garbage that 
could produce leachate then that would travel from the 
site would also be easily and rapidiy transmitted. 
Natural purification in the rock would be almost nil 
beyond dillution factors. Therefore, in the quarries 
pollution hazards could be high. Further to this many 
of the quarries have been sited in areas where the 
bedrock is topographically high and soils are shallow. 
Since groundwater tends to follow the rock structure, 
water tends to mound in such areas and flow outwards 
and flow down gradient or down slope. These highs 

in the rock then serve as recharge for those areas 

of lower elevation. Therefore, most of the quarry 
sites were in recharge areas with water wells down 
gradient. Several quarries had been excavated down 
to and in some cases below the water table so that 
direct contact with the water flow system was present. 
Blasting in the quarries had further opened joints 

in the rock creating excellent channels for water 
movement and potential garbage leachate pathways, 
especially where garbage was placed in contact with 
water in the base of the quarry. 


Two quarries where the above situation was slightly 
different and where further engineering study might 
be able to design remedial measures were site No, 3, the 


Sheppard quarry near Clappson's Cut and site No. 1/7, 
the Cope quarries. Both of these are presently 


unsuitable for landfill disposal. However, the quarry 
near Clappson's Cut is on the brow of the Escarpment 
where groundwater flow is probably toward the quarry 


and over the Scarp. Seepage emenating from one part of 
the face is channelled out and over the scarp as surface 
flow, in rock ditches, The quarry is fairly well 


isolated with the nearest down gradient housing %+ mile 
to the south. Unfortunately, other minor housing is 
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situated to the west nearby on the brow of the 
Escarpment. It may be possible to in effect cocoon 
the waste in this fairly flat floored hole by placing a 
clay pad with underdrains, and possibly with other 
sealing measures, This would require importation of 
proper fill materials and careful Contnolled wlacement. 
It would be necessary to monitor the groundwater flow 
with wells to confirm the directions etc. that our 
preliminary examination anticipates. These wells 
would also act as a monitoring system for water quality. 
Leachate will be produced in any landfill as 
precipitation or other moisture percolates through 

the Garbage. Iniethis case call perimeter leachate 
collection drains would probably be required to 

collect any liquors and these would have to be removed 
and treated. At present the quarry floor is mainly 

in a dry state, fairly even and thus in easy working 
Condition 10m such, construction. On the other hand 
the quarry is fairly small and thus the cost-benefits 
of such measures for potentially short life may be 
questionable, Th thiseouorryirlsanot. Considered: i ov 
landfilling it might serve as an area for disposal of 
GLeaimmit ieDU Lda nga nubiles ve CG. 


Tnercope Wuarry, site Wor /. Aga lianas: (Salt O, coees cl nOntey, 
different category than the other general sites. This 
quarry is also fairly dry except for minor zones as 
described in the appendix. The area available is 
again small. apout Che 30 acre: range WiLicdudrmey, aces 
ranging from 40 to 45' on the south east maximum face 
to 20 + to the south west face. This quarry does 

not sit on the brow of the Escarpment but rather 
occupies the crest of a minor scarp about % mile south 
Offa Lae mas .ONe:. Ground water and surface run off 
are to the north where there may be minor pollution 
hazards but this would have to be confirmed by test 
holes. Comments of protective measures outlined above 
would have to be applied here. 


The sites within granular soils and landforms also 
potentially present problems for Tandfills because of 
the porous permeable nature of the sands. The granular 
soils transmit water well and hence leachate migrating 
from garbage also passes through them. Some purifi- 
cation occurs because of filtering action and dispersion 
although it does not attenuate chemical components 
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such asuchilorides, sulphates etc; Sites then that have 
high water tables and/or surface drainage within them 
are often poor risks. Such areas that also use tne 
sands for’ water well. supplies could even be 

hazardous. Many of the sites selected fell into 

these categories. However, in the Ancaster area, the 
surface sands are underlain by fairly thick silts and 
clays that probably seal surface effects at depth. 
Bedrock aquifers lie far below surface, usually at 
depths greater than 100 feet, TWOeST tes. NO. himand el 
appeared to be the best geotechnical situations of the 
sites selected although even these have some 
Constraints Tor very Verge Sites: Of the two. asi ce 

11 was of most interest because it had 

potentially much more area, The deatarbks of «S37 te ls 
are described in the appendix but the main highlights 
are as follows. It would appear that cells about 

15'+ deep could be dug on the property such that 
garbage could be placed below grade but still above the 
water table. Excavated materials could be used for 
daily cover; Eventual byearean tiie couldedeyelop a 
above grade but should be limited so that it would fit 
into the landscape. The operation would be isolated 
and out of view. Some zones such as a wooded ravine 
area and an old pit with minor water in its base 

should not be used. As well it would be necessary 

to confirm the presence of the clay seal below the 
sand, depth to the water table and flow both 

vertically and horizontally of the ground water on Ghous 
site to design the-facility and to obtain proper 
approvals. 


These sites in the Ancaster area were felt to be 
unsuitable from a public point of view and concerns were 
expressed during the public participation meetings. 


3.4 
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Site Sek ORSUNACCERTABLE INERT WASTES 


Many of the sites selected for study would be poor 

for disposal of inert wastes as well as for putrescibles 
and garbage. These sites are mainly those in which 
water occupies their bases, 


The sites that appear acceptable from a hydrogeological 


view are shown on Map 2, Of prime consideration would 
be: 
STcetN On as ~ DaietmrOt 10 US. tre cosmecONlOcmes 


Flamborough 


Site: NOs oo ~ Canada Crushed Stone near the 
ES c-dieprient 


Seen One - Notes. CONC ar Tamupnougn 


Site No. Tt = Cope Quarry 
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4,5 OTHER TARGET AREAS 


SITE A: cots 4 To 6, conc,l, TOWNSHIP OF FLAMBOROUGH 


Ay aPHYSICAL SE UTING: 


From a soils point of view this property lies along the 
boundary of glacio-lacustrine sand and clay plain landforms 
mapped by Karrow of the ODM. The Sandy so1)s = torm -the 
surface of the upland plains while the clays outcrop in 
lower areas and along floodplains. Thesagricultural sonal 
series mapped are the Grimsby series (a well drained fine to 
medium sand) and the Brantford series (a well drained 

SH iteahaes ity aelay) It appears that the clays also 
extend underneath the sandy upland soils. Surface drainage 
heads just beyond this site and this has cut two ravines 
that trend almost east-west through the property. 


Dolomite bedrock of the Guelph Lockport formation occurs 
between elevation 600 to 625 beneath the site. 

Regicnally the bedrock surface which is also the water 

well aquifer, dips or slopes off to the south. TReePOCK 
is covered by deep soils ( 100') of surface Sands (0ee2 Oe) 
underlain by deep clays of very low permeability, sealing 
the rock at depth. 


We would suspect that the surface sands have a local perched 
water table within them that probably forms spring 
linesmaticitseconuact wath the clays in tie. Valleys. The 
surface flows then will be from the sandy highs in the middle 
and northwest areas of the site toward the ravines. Surface 
drainage flows to the west toward Fairchild Creek. The 
Sandy highs are local surface recharge areas. Flow in the 
bedrock is to the south and west, following the bedrock 
SURUcturer. There 1s 2 lack of hydraulic connection in the 
site area with the rock well aquifer at depth. 
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SITE Ai 


LANDFILLING ASPECTS: 


This site could probably be developed within the Sandy 
highs as long as the waste was placed above the water 
table. It might be necessary to develop a perimeter 
leachate collection system near the sand boundaries. 
Development in the clays, in the ravines would be 
questionable due to the spring lines, high water table, 
Stidcen mow. CC: Potential pollution aspects would 
be related to the springs along the sand/clay Coneaet. 
The water well aquifer at depth appears to be isolated 
from the surface by the deep clays. Any problems that 
might develop then would be of a surface nature, 
related to the sands. The presence of any shallow 

dug wells would require invest geviron 1s ince: the surirace 
sands provide minimal opportunity for attenuation or 
HURIn oar Pon. 
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SITE B : Lots 12 to 17, Con. 3, Town oF ANCASTER 


A) Puto DERE TING: 


Thiss property Ves within the flet to gently rolling 
clay plain topography just south of the Jerseyville 
Road. 


A thin veneer of fine sands of the Grimsby soil series 
‘forms a narrow ribbon along the Jerseyville Road, the 
northern boundary of the property. The remainder of 

the site is underlain by Beverly loam series complex that 
Ws developed on stratified silts and clays. Well records 
Show that these clays extend to some depth, 130 feet + 
below grade. These silts and clays then effectively 

seal the aquifer from surface effects. 


Surface drainage flows to the south and southwest. We 
nove thatesome Surface tT low cuts through parts of the 
site and of course these areas would prevent develop- 
ment there. Ground water flow in both the soils and 

the bedrock are to the southwest following surface 
drainage trends. Ground water recharge appears to occur 
LO,cne Nore ot the property. 


B) PANDEEEE ING RAS RECRS: 


Some parts of this property would be eliminated because 
of potential surface drainage impacts. Cells of fairly 
shallow depth could probably be dug in the clays. 
Pollution aspects would be those related to surface 

water and run-off. Water well considerations do not 
appear to be a factor. The other problem would be one 

of workability in the clayey subsoils, especially in wet 
weather. This site is one of excellent farmland as well. 
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SITE Gov bors 52.10 56, Conc, Il), ANcASTER 


A) Pi sl GA Leo! GlNGEe 


This avea occupies lands just west of the existing 
Ancaster landfill site. This area is flat to gently 
rolling im an almost corrugated effect with trends 

from the northeast to southwest. The subsoils here are 
mainly of the Grimsby-Brant series complex. Their 
textures are fine sands to silt. The water table is 
isuatiy shallow over most of the area. Well logs 
indicate that lacustrine silts and clays underlie these 
thin surface sands. It appears that much of the drain- 
age probably 1s basingvitselt in these clays. Local 
zones of organic are present. Bedrock occurs about 

100 feet below grade and water flow in this aquifer is 
to the west. 


B) LANDFILLING CONSIDERATIONS: 


—— 


Impact here would be associated with surface water aspects. 
Extensive remedial measures probably involving stream 
diversion, building of base pads for the waste, leachate 
collection systems, etc. Deep wells would not be of 
concern here. Importation of cover would also probably 

be a consideration. This appears to be far from a 
Suita ue waned. 
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SITE D - THe Existinc ANCASTER SITE 


—__—__— 


A) PHYSICAL SETTING: 


This site was described in an earlier report of October, 
1974. 


This property that fronts on the Jerseyville Road at 
present, is an elongated parcel of land. The natural 
fabric of the terrain cuts across the property almost 
ated5 degree angles, Te... the surface has an almost 
corrugated pattern in which the ravines have been cut 
through and across a pre-existing Sa yicles pil calieeen. ) tue 
soils series here again are the Grimsby-Brant series 
complexes, mainly of fine sand texture. The ssands here 
are appreciably deeper on the highs compared to property 
"C" to the west. Well records show lacustrine clays 
underlie these sands sealing the bedrock 100 feett 
below. Surface drainage flows through the wooded lows 
and this probably bases itself on the clays. Some small 
pondse occur close Dy. 


B) LANDFILLING ASPECTS: 


At present this fairly small site has been developed 

on the edge of one of the sand highs at the margin! of <a 
ravine. Surface drainage occurs Elosentos che: fhitle ena 
appears to be covered with them wocdlesand. 


As the operation extends to the south it appears that 
several factors would have to be €consrdaered. ocurtace 
waters Will have to be protected by diversion or some 
method of isolating them from the waste. The waste will 
have to be placed in the dry, probably o Teets above the 
water table. As well, extensive Citing ot busheandeinecs 
will be needed which should be assessed ecologically. 
Although there is no fear of deep well pollution, the 
surface system should probably be monitored. 
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SITE E : Proposep Site West of PADDY GREEN LANE 


B) 


PHYS T CART OR DEENG: 


The central part Of this Sate 1S almost plateau7 like 
with slopes off to the north and south. This landform 
is underlain by granular glacio-lacustrine soils, 
Sands end gravels. The soil. series on the plateau are 
the Springvale series, well-drained sands over outwash 


gravels. The lowe part of the property along Jerseyville 
Poad 1s) Underliain by Brant soils, a fine sand, the same 
aSieot UGS = sCmrsatid oD, Theamnoerchetnspare..ot one sate 


along Power line road is underlain by the Ancaster series 
Cid teeisede ye lopedmon—de s tELY Clay Loan Ol Ni. 


Due to the soil sequence noted above and water well 
pecords) on site, 1c appears that sands of the plateau 
are underlain by fairly deep sandy clay that we have 
interpreted as a till. This then separates the surface 
sands from the bedrock, located some 275 feett below, 
byeover cO0sTeet Of Clays. 


Surface water exists at the base of the sands and appears 
to form springs at the foot of the plateau-like granular. 
Blowers to. che south and west. A divide appeavs to pre- 
vent connection on this site with the Dundas Valley. 
Conversely,flow in the bedrock isolated far below is to 
the north toward the Valley. 


-LANDFILLING ASPECTS: 


We understand that only a shallow fill is to be considered 
if this property were used and this would be restricted 
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See GANDELeL ING ASPECTS) 


towthe plateau- Vike area. 


Although we feel that the granular plateau is a local 
recharge area, the probability of silts and clays 
beneath the sand would seal any effects from migra- 
ting to depth. If leachate were formed it would 
probably migrate laterally in the surface sands. This 
could be counteracted to some extent with a leachate 
collection system and garbage placed in the dry above 
the water table. Due to the presence of some shallow 
wells in the surface sands down-gradient,this site 
will require careful detailed investigation and design. 
Sandy cover would be available for daily use and more 
impermeable final cover would have to be imported. 
Acid a lleSites Monitoring would be a necessary cone: 
sideration. 


CONCLUSIONS : 


The foregoing data are based on literature search - airphoto 
interpretation information. Since no drilling has been done 
these data remain unconfirmed. 


However, at this point it would appear that the sites can be 
generally compared from a hydrogeological point-of-view. All of 
the sites do not appear to have a potential impact on deep- 
drilled water wells. None of the sites appears to be without 
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CONCLUSIONS (CONT'D) 


some 10nm Of Constraint. lhe main rea of ‘any concern 1s for 
Shallow-surface waters and hence shallow wells down-gradient. 


Sites) Ae wands E-spresent.simiiar types of settings ‘and hence 
Hoss Oem Cy Des. OCBCONSICeratul Ons. Al CMismepOInt. Ss bte ak. 
probably has more useable area and might be more easily con- 
trolled and engineered hydrologically. 


Site. Beattethe clay plain 1S also of minimal impact. ~However, 
with the loss of area due to surface drainage, shallow trench- 
ing due to the water table and difficult wet weather operation, 
it should be grouped third hydrogeologically. 


bieappeoame then thas ene Existing Site should follow next, Here 
the wooded ravines and water courses provide constraint for 
further expansion. Site "C", the low wet area to the west is 
probably unsuitable and would require extensive remedial 
measures. 


It should be remembered that the above grading is based on a 

hydrogeological opinion alone. These should be compared with 
other non-geological factors and it should be remembered that 
these data at this point are unconfirmed at depth. 
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CHAPTER 4 - THE PROPOSED GLANBROOK BALEFILL SITE 


4.1 INTRODUCTION 


The location of this proposed site is shown on Map 3. 
Further more intensive study has been carried out for 
this target area and the environs surrounding it. At 
ti DOI ten subsurrace. drilling Meso pecn carcied 

out due the planning nature of the study. As well 
details within the property remain unverified due to 
ine inaccess lDrkity Onto private lands. 1lf-tnis site 
is to be considered further a subsurface geological 
programme will be required and this is detailed in 
Chapter Seinat, Todiows. 


4 2 THE EXISTING PHYSICAL SETTING 


The regional unit, the deep clay plain over Dedvocks. 1s 
Shownmoneiapeleande this site is typical tor this 
unit except for the adjacent floodplain. 


Details of the surface soils are shown on Map 2 and 

qt Gndicates that the subsoils are silty clays. Wel] 
logs in the area show that these cohesive soils extend 
to sdeptusspropeply ins the range of 45) Uo 50'+ over the 


bedrock. We would suspect that detailed borings will 
probably show till soils at depth below the silt and 
Clavyosurrace- S01 1S Agricultural mapping indicates 


soil series of the Binbrook silt loam (imperfectly 
drained silt loam over clay till) and the Smithville 
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series (moderately well drained) occupy most of the 
Site. The exceptions to this are the floodplains that 
cut througn the site: Inegeneral, slopes are tliat. to 
undulating except along the well confined valley walls. 
Agriculturally these lands unfortunately are those 

OF SARDA class 1} & 2 as Shown on Map: 4. 


The area is shown -in-cross section on drawings 5 and 

6 appended. The bedrock beneath the area of the site 
is the prime water well aquifer, generally 45 to 50' 
below surface but apparently sealed by the underlying 
SOng hse As shown oh the north-south cross section 
sands and gravels occur at depth in the Binbrook area. 
Recharge to the aquifer in the site area appears to be 
tothe north. 


HYDROGEOLOGICAL SETTING 


The potentiometric contours of the bedrock water 

well aquifer show that flow in the rock 

appears to be from north to south across the site as 
one would expect and follows a trend similar to the 
Surface Of the top of the bedrock, Discharge in the 
rock appears to be to the south and east of the site. 


The groundwater table in the soils will probably 
foroweos oeoly min erent ipatcern.. This upper 
System Will tend to be a subdued replica of the ground 
surface and we would suspect that flow will be toward 
EeerMivens of elie area: The groundwater table will 
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fluctuate but we would expect depths to the 

saturated zone to be in the order of 10 to 15' on the 
highs, In dry periods the upper soil surface 
probably tends to dessicate. It would appear then 
that with fairly low gradients and probable soil 
permeabilities in the 10°’ cm/sec. range that 
groundwater flow would be very slow. 


LANDFILL ASPECTS SETTING 


a 


From a pollution potential point of view groundwater 
aquifers would be well protected from any form of 
leachate that might be produced from and tailing: 
Ground water flow in the clayey soils would be 
extremely slow and the clay contents On SSUene Ss © 1hs 
provides high attenuation potential via ion exchange. 
Any leachate effects would be these OF asnedresurrace 
and/or run off nature. Standard provisions should be 
able to deal: with these. As noted earlier the areas 
of flood plain and a boundary beyond these would be 
Unavailable: tor landfilling. As long as the waste was 
placed above the water table, leachate would be 
produced only from infiltration and/or standing 
Water, Placement of the bales would probably take 
placevat first within shallow trenches and then 
proceed above grade using the excavated material as 
cover. These soils will probably require Stockpa ling 
so that wet and cold weather operations are not 
hampered unduly. As well proper road access will be 
required. Gas should not be a problem if venting, a 
standard procedure, is used. 
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In summary then, the site appears to have minimal 
pollution hazards at depth, Problems if they are 
present will be those of a surface nature and 
Operational. These can be overcome with proper 
engineering and working practices. These lands 

will be taken from agriculture however, rehabilitation 
might be towards this end. As well, detailed 
Subsurface studies, on site, will be needed to confirm 
these aspects and these are outlined in the section 
that follows. 
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CHAPTER 5 - FUTURE DETAILED STUDY 
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INTRODUCTION 


Invorder to establish a Sanitary landti il site in 
Ontario, various multi-disciplinary studies and types 
of investigations are required by the Province. 

The results of these studies are reviewed and 
assessed by the Ministry of the Environment. 

In accordance with the Environmental Protection 

Act the applicant must then submit his case to 

the Environmental Review Board in a public hearing. 
if the tase 1S successful then a certificate: js 
presented by the Ministry and the facility can be 
put into operation. 


One of the studies required by the Provincial 
Authorities is a detailed hydrogeological investigation 
of the proposed site and its environs. 


SCOPE & OBJECTIVES 


A detailed hydrogeological investigation will involve 

the drilling of boreholes and monitoring wells to 

assess the geological (soils and bedrock), hydrological 
(surface and ground water), Setting, of, the area. The 
study is intended to establish the details of the 

present setting in three dimensions, assess Tis ASuytaD Wily 
and/or constraints for landfilling, and to provide 
guidelines to assist in the design and operation of the 
ficial Vac 


The hydrogeological study should have the following 
OpTeGriVvese 
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(1) To provide the required information for the 
Ministry of the Environment to assess the 
Site ssiesuUl tab) Lily ond anv CONS train ts - or 
landii ling froma hydrogeological” point of 
view. 


(2) To provide a basis for the Environmental 
Review Board on which it can found part of its 
decision. 


(3) To provide hydrogeological details that are 
nequareca by ~he Consultants tor their 
overall design of the site and operational 
aE CIES. 


(4) To provide the framework for an environmental 
quality monitoring network (ground and surface 
water quality). 


In summary then, the study should provide a 3-dimensional 
DrecLtURe Ot tne. landSrasS tney now Exist, assess the 
HivctcColesuneatilicy, Ofeche sate fom Jandt iLbing and 

Ol liMe any CONStraintsethat might exist, as wel] ‘as 
providing guidelines for design and operation. 


Figure 4 shows the various aspects that will require 
examination. In effect a water budget exists 

in the area now. The study should then be used to 
Dhecleueany impact expected in the system due to 
imposing a landfill within it. These data will be 

used cor ins errect, contirm or deny ats suitability, 
assist proper design, monitoring etc. as well as predict 
the probable impact. 
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The hydrogeological study of a regional scale Tandpad | 
site based on our past experience and dialogue with 
the Ministry of the Environment, will probably have to 
deal with the following factors. 


ipeeihergeolecy of the Site and ibs nelacions hip 
LO the surrounding area 


mis Ott) Ss textures, depths, stratigraphy 
(geometry), permeability, leachate 
attenwealiom potential. compact 10n 
Charvcc erste. CLC. 


- bedrock; type, geometry, permeability. 


2 ie hydrology of the site and 7ts relationship 
to the surrounding area 


(a) ground water: 


~ position, or the ground Water table, 
Tts  f Uctuations and geometry 


= the ground water flow system i.e. 
diyection of flow both horizontally and 
VercttGaliy. tne Velocit1 es. etc. 


- Melatnonsnips Of. une site: LO water 
well aquifers and existing wells in 
the area. The degree of hydraulic 
connection will also have to be 
assessed. 


- tne Wavermenuddet. 1we crit hurts one, 
evapotranspiration 


- felationshiip or une S1 le sto rne 
regional flow system i.e. recharge 
aiial econ ayeu ele Keb 
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(b) surface water: 


- run Off patterns, spring seepage, etc. 


ReeSUitabniaty Of the site. Tosmpollucionspotentia| 
and possible impact on the setting. 
4. Design Guidelines and Recommendations 
- probable cell (excavation) depths 
- cover suitability 
- drainage measures, methane gas aspects 


= ground water monitoring recommendations 


RECOMMENDED APPROACH 


We would recommend carrying out the study in stages. 
These stages or phases would assist the one that 
followed by providing it with base data, and allow 

us to confirm the impressions of Its suitability ete., 
as the project progressed. If severe constraints 

or unexpected developments were discovered, then 
these could be discussed at that point rather than 
Waiting for completion. Dieonder to car ty= out 

this type of study we have assumed permitted access 
onto the lands. Withowe such eecessibl) ity 1 would 
beraimpossible Lo carry out the suggested study. 

As well, our proposal assumes the availability of 
topographic contour coverage of the site. 


The first step in carrying out the study would be to 
map the surface soils, drainage, seepage and slopes 
Of ies sites. The relationships of) the sites to 

the Welland River and associated creeks would be 
most critical. As well we would anticipate locating 


as 
er | 
nif 
OT 
ir? Joee 
, 
| in iene 
7 ae : | Nae 
ee 
Ls vo 9 te 
, 
¥ ‘ie 
ict seen 
: a 


iT ie 


Dee ty Sa 


ee 
ie Jao 
ae Ww » 
» CL Be e . 
ae ey 
7 c 4 


oe a 


1 


Was 


local water wells on the site and its environs. 
Where possible static levels in the wells would be 
measured to assist in our ground water table 
evaluation, ie deta 1 S.601 sels. 1 1Ts te stage 
WOUNCmassdst Use tinalizing ene boreno le 

Loca vions:. 


The second stage would involve the drilling of test 
holes. For this site we would envisage using a hollow 
stem auger: dralving rags We have found in our past 
experience that this can most efficiently be done 

with 44%" inside diameter augers. In this way the 
holes do not have to be cased or the drill stem 
distumbedineorder co oObtain= soi | Samples... core any 
Rook. OT anstall cqnroundewater anon Loring pn pe. 

in-ethe holes, samples of the soils would be obtained 
with a split spoon sampler and logged by the super- 
vising engineering geologist. We envisage most of the 
holes peing “taken to bedrock, the water well aquifer, 
some 40+ to 50+ feet below surface. It will be 
necessary to diamond drill the rock to investigate 

qisera Uetelt ¥. sas) 4We ll: We envisage installing PVC 

pipe within the holes to monitor the ground water 
SvStemsoin pot che Kock and the Soil, sWhese 

monitors would involve two types of installations, 
piezometers and standpipes. The standpipes would be 
placed 10'+ below the soil water table and these 

would. be Used to-obtain data to contour it. See S ext 
of monitors would be placed in the early stages. 

Thes second setro1 monitorss would be in the Torm of 
piezometers; to provide water pressures at depth. 

These would be used to predict the vertical 

directions of ground water flow in the soil and flows 
in the bedrock. 


These ground water monitors would be left in place 
towmeasurerchanges in the water table in the long 
term, especially in the spring, to obtain design data 
(e.g. the’ elevation of the base of the fill). 
Thesesinstal lations would also be avaitable for 
determining the ground water quality, now i.e, before 
solid waste placement, and they would be available for 
later observations during the operation. 
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During the drilling, the permeability of the 
rock would be determined by ‘down the hole’ 
tests. The soil samples and rock core would be 
returned to the laboratory for tests on selected 
representative samples. 


Cross sections of the site would be developed 
Showing the geological geometry and ground water 
details. As the project progresses we envisage a 
continuing liaison with the MOE representative 

to discuss the findings of the study. At this time 
we feel that the drilling program will involve 40 to 
50 sites. 


At the conclusion of the study the Consultant would 
Issue an engineering report that would deal with: 


(a) the existing physical setting of the 
site - geology 
- soils 
- drainage 
- ground water, etc. 


(b) the suitability of the site for solid waste 
disposal, the pollution potential and probable 
impact 


(c) recommendations for design, monitoring of the 
site, constraints, etc, 


This report then would provide the data for: 


(a) The Environmental Review Board 
Hearings 


(b) Assisting the design of the site and provide 
guidelines from a soils point of view for its 
operation 


(c) Long-term monitoring of the quality of the 
physical environment. 
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SITE NO. 1. Lot 7, Con 9, E. FLamBorouch (25 acres) 
OWNED BY TIBBITS BULLDOZING, 


Geologically this site occupies a worked out sand and gravel 
pit that excavated an esker (granular ridge) landform. 
Subsoils within the site are sands and gravels with the 
bedrock surface probably not far from present grade. These 
permeable subsoils provide excellent infiltration for 
precipitation. It would appear ground water flow is 

toward the creek nearby and no doubt good connection exists 
between this site and these surface waters. Availability 
Of proper, coOvVersis a1So0) a question. 


The Balaclava school is adjacent to the site. 


This site then appears unsuitable from a hydrogeological 
point of view due to its potential adverse impact on this 
area. The permeable sandy subsoils with good hydraulic 
connection and the possibility of bedrock nearby would 
negate the use of this site for garbage disposal, in our 
opinion. 
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SITE NO. 2. Lot 3, Con 8, E. FLAMBOROUGH TWP. (20 acres) 
OWNED BY CLOVERDALE SAND & GRAVEL. 


This 20 acre site is a sand and gravel pit-.that lies adjacent 
to the ravine of Bronte Creek and one of its small branches. 
The creek has cut down through the sands and gravels of an 
outwash deposit of glacial age. The pit has been 

excavated into this sand and gravel plateau near its 
boundaries with the ravines. This granular plateau is 
surrounded laterally by glacial till subsoils. The granular 
then is a local recharge source for the Bronte Creek. 


Lands to the south and west of the site may be more suitable 


for disposal purposes. It would appear that the areas back 
trom the Creek would probably be underlain by glacial till and 
hence possibly sealed at depth. Othermtactors: such asMaccess 


and impact or other land use tend to negate even these zones 
for disposal purposes. 


SITE NO. 3. ABANDONED QUARRY. - 
ra ae OWNED BY S. J. SHEPPARD | 
PART OF Lots ll, 12, coNc 3, E. FLAMBOROUGH, 


This quarry lies 1000' + southeast of the intersection of 
Highways 5 & 6, near the Clappison's Cut. Although this 
quarry is at present unacceptable for solid waste disposal 
it may be possible to engineer an operation in this 
setting. These measures, however, will no doubt be costly 
and time consuming. On the other hand it is isolated and 
hidden from view. 


The quarry has been excavated into the face of the Niagara 
Escarpment and the Guelph Lockport dolomite bedrock has been 
excavated to 2o =. In the surrounding area, thin silt: tilts 
have been smeared over the rock and these are generally less 
than 10‘ deep. Wells and topography show a migration of 
ground water flow towards the escarpment mainly within the 
dolomite caprock (an estimated gradient of about 4% moves 

to the south towards the Aiea Spring seepage emanates 
from the base of the quarry face near its northwest edge and 
a surface drain carries this out and over the face of the 
Escarpment. The south side of the quarry abuts on the 
till-talus slope of the Escarpment and this is treed. Air- 
photos show springs emanate near the base of the slope. The 
base of the Escarpment and the lands below are underlain by 
the fairly impermeable red Queenston shale. The 1972 photos 
show the nearest houses down gradient are on the till-shale 
plain t+ mile to the south. 


Although this quarry is presently not suitable for landfilling 

jt may be possible to place a seal with subdrains on its floor. 

By installing a leachate collection system garbage might be 

Sately placed: bY in effect cocooning it. If cost-benefits 

should show such measures to be impractical then this quarry 

might besused for disposal of construction debrissand clean fills. 
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Shle Noe 4 ALDERSHOT EQUIPMENT RENTAL. LANDS 
<<. se LOT 8, CON 8, WEST FLAMBOROUGH TWP. 
/Q ACRESt+ 


This site lies within Kame moraine topography, as mapped by 
Karrow in the Ontario Department of Mines survey of the area. 
Aetilledrumlin- forms the south boundary of the property- 

The central part of the property is occupied by man made 
ponds that appear to be fed and drained by existing surface 
streams. The northern half of the property is underlain 

by shallow surface sands and stony sandy glacial till or 
hardpan. The water table probably occurs at shallow depth 
inder. this site. Some shallow soil borrow pits are found in 
the north portion of the lands and these were probably dug in 
connection with Highway 6 reconstruction. Bedrock appears 
to underlie the site at 20 to 30° below grade and slopes off 
tOutLHessSoutm and east: 


It would appear that less than half of these lands might be 
considered for disposal purposes, those to the north. Even 
here the suitability is questionable with the water table 
probably within a few feet of grade and with surface waters 
so closely associated. A number of water wells are also 
present down gradient from the site, mainly concentrated 

at. the Village of Strabane. 


In summary, these lands should probably not be considered for 
disposal purposes. These lands could be used for placement 
of clean fill material especially where borrow fills have 
been excavated. 
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SITE NO. 5. ~LANDS OF JON-BEN ENTERPRISES, (100 acres) 
Lot 8, CON 7, WEST FLAMBOROUGH TWP. 


These lands occur within a flat sand and gravel (glacial 
outwash) plain. These sands and gravels appear to overlie 
the bedrock which ledges off to the south between 10 and 20 
feet Trom suriace. The past owners have excavated the 

sands and gravels to below water tabdle and a surface pond 
occupies the bottom of the pit. As well a small surface 
stream runs from north to south through the site. Ground 
water flow is then also towards the south via these sands and 
gravels, towards a major swamp to the south where it probably 
dqscharges: A recreation area, that also uses a pond in the 
base of another gravel pit, lies next to this property on 

its south side. A direct hydraulic connection between the 
proposed land and this recreation complex probably exists. 


Therefore these granular lands have a high pollution potential 
for solid waste disposal. As a result this property should 
not be considered for disposal purposes of any kind. 


SITE NO. 6 GUELPH SAND AND GRAVEL PROPERTY (50 Ac) 
ao SS Lot 7, conc 6, WEST FLAMBOROUGH 


This property is intimately connected to the physical setting 

of site no. 5, discussed earlier. A shallow gravel pit occupies 
the northern half and water table is within 1 to 2 feet of grade 
here. The remainder of the property is wooded with granular 
soils that also appear wet. 


For the same reasons as property 5, this site should not be 
considered for solid waste disposal. 
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CUTE NO e7 FLAMBORO QUARRIES (30 AcRES) 
= ee OT / CON 4, WEST CFLAMBOROUGH 


This shallow quarry has been excavated into the Guelph 
Lockport dolomite to produce about a POI faces So1ls are 
generally less than 5 feet over the rock. From well logs it 
appears that this area is a bedrock topographic high and 

thus acts as a recharge zone for ground water in the bedrock. 
Static water levels in wells indicate flow away from cars 
area toward wells down gradient. 


As a result since the dolomite is the principal ground water 
aquifer for wells and the quarry is in a recharge position 
we would recommend that this quarry not be considered for 
disposal purposes. 


SITE NO. 8 CANADA CUT & CRUSHED STONE 

ea aaa QUARRY OPERATIONS IN CON 2 & 3, Lots 9-1] 
AND CON 1, Lots 13-15, WEST FLAMBOROUGH TWP. 
(400 acres +) 


These are extremely large and actively operating quarries 
above the Escarpment just to the north of Dundas. The 
major operation straddles Highway No. 5. Ground water is 
handled by a sump system in the base of the quarry south of 
the Highway. The area around the quarry appears to be the 
source for surface drainage. Water well records also show 
that the quarry area has a ground water mound beneath it. 
This mound coincides with a high in the bedrock where soil 
cover is also thin. This quarry is located within a ground 
water recharge zone so -that placement of wastes here could 
produce a hazard for wells close by and down gradient. 
Further this Lockport dolomite is highly jointed so that 
water is transmitted easily as would be leachate if it 
entered this system. 


We feel that these quarries are in a delicate ground water 
setting and as such should not be used for the placement of 
solid waste. 


SITE NO. 9 = MILLGROVE SoD SUPPLY PROPERTY. | | 
Lots 10 & 11, conc 5, WEST FLAMBOROUGH TWP. 
70 ACRESt+ 


This sod and peat mining operation occupies a flat low wet 
area where much of the subsurface is saturated organics. 

The water table is near surface at all seasons of the year. 
Small surface ponds occupy the property and surface drainage 
takes, Didee to the South Vid a series oF minor Creeks. The 
northern portion of the property is heavily wooded. Sub- 
soils in the area are shallow sands veneering glacial tills. 
Bedrock probably comes to within 5 feet of surface on the west 
side of the site. Ground water probably discharges in this 
area to feed the surface systems. 


We would not recommend this site for solid waste disposal 
because of the high water table, organic subsoils etc. and 
surface drainage situation. There would be no cover available 
on site and filling would have to be above grade on fill 

pads etc. to isolate it from the waters, probably with leachate 
CO ULECEION Tact lites. 


SITE NO. 10 ABANDONED BORROW & QUARRY OPERATIONS 
meee See OT a CONS BEVERLY ues 
20 ACRES. 


This small site is located within 1500 feet of the Village of 
Sheffield in Beverly Township and is occupied by a small 

sand and gravel as well as former rock quarry operation. 

The soils are shallow sands and gravels flanked by sandy tills. 
The bedrock structure in this area controls the topography 
and the soil cover is in the order of 2 to 5 feet deep 
locally. As with many quarries this site is underlain by a 
topographic high in the rock. Ground water also appears to 
mound here and flows outwards in almost all directions but 
most important towards the village. The base of the quarry 
had water standing within it during the site visit. 


This small site would have.a high hazard potential if leachate 
where produced and migrated from this site. Lis smal size. 
lack of cover and adverse hydrogeologic environment would rule 
out this site for disposal of waste of any kind. 


SITE NO. 11 yg, GREENE PROPERTY . 
Lot 34, coN 2, ANCASTER TOWNSHIP. 


This property is located 1000' north of the Jerseyville 

Road near Paddy Greens lane. These lands lie within glacial 
lacustrine granular outwash soils. Well logs in the area 
show that these sands are underlain at depth by clays and 
silty clays that would tend to seal off effluent migration to 
depth. The dolomite bedrock aquifer lies between 150 to 


200 feet below surface. The site straddles the surface water 
divide in the area and deeply dissected ravine topography 
occurs to the north and east of the site. An old gravel pit 


has been dug into the sands in the central part of the property. 
We would expect that the water table probably lies somewhere 

in the 15 to 20' range below surface of the flat plateau like 
landform. 


Although we would suspect that ground water recharge occurs 

in this area, the probability of silts and clays below the 
surface sands probably effectively seals the system at depth. 
In assessing this site for approvals and design it would be 
necessary to drill holes into the clays at depth to prove this 
seal. As well both vertical and horizontal components of 
ground water flow would have to be measured and no doubt 
monitored. A cell method of disposal may be viable here with 
later area fills above surface. Sandy cover would be available 
for daily cover and final more impermeable cover would have to 
be imported. Some surface drainage appears to head on and 
near the property, probably where the surface sands have 

been eroded down to the clays below them. Pi bis shouldbe 
kept away from these areas unless special engineering and 
construction is carried out first. 


In summary then this property appears to be worth further con- 
sideration from a hydrogeological point of view. If other 
factors also appear favourable we would recommend that this 
property be assessed in detail to investigate this potential 
site. 
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SITE NO. 12 SMITH HAULAGE PROPERTY 
a. oe, | LE Oe CON: 25 ANCASTER IP's 


This property lies close to site No. ll, Major amounts 

of sands have been extracted from this site. The physical 
setting then is similar to site 11 but it lies downslope 
from No. 11 and hence the sands are probably shallower over 
the clays. The northern half of the lands is more 
dissected and surface drainage passes through it. The 
property borders on the Jerseyville Road so that it is more 
visible than No. ll. 


As a result of the above this property appears much less 
desirable than No. 11 for use as a solid waste disposal 
Site. This site could be used for placement of clean fills 
and building rubble to rehabilitate the sand pit area. 


SITE NO. 13. tc SAND & GRAVEL PIT (20 acres) 
mete. OTH; CON. 


ANCASTER TWP. 


SITE NO. 144 o & uv INVEST. PROPERTY (35 ACRES) 
Lot 45, CON 3, ANCASTER TWP. 


These two properties are separated by the Hwy. 403 corridor 
and have been exploited for sand and gravel. Geologically 
they lie within granular glacial outwash land forms with 

sand and gravel subsoils. The dolomite bedrock is probably 
in the 75 to 100 foot range below surface and well records 
shows that clays and tills seal the surface sands from the 
rock below. The 1972 airphotos revealed water in the base of 
the worked out gravel pits. Surfaee drainage passes through 
property 14 on the south side of Hwy. 403 and skirts the 

west boundary of property 13 on its way to the north. The 
surface sands in which the pits have been dug appear to be 
shallow. The drainage then has eroded down to the clays 
below these sands and the channels are now based in them. 


Both sites lie adjacent to urban development and probably 
access would have to be via such roads rather than directly 
from Hwy. 403. These non geological aspects are also of 
importance in rating these sites. 


Geologically these sites could probably be rated as borderline 
with surface water pollution aspects as most critical. 
Although these sites should probably not be considered for 
garbage,rehabilitation with clean fills might be possible. 
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STTE NO. 15 a, PHINN PROPERTY 


Lots 41, 42, con 4,. 
ANCASTER TWP. (40 acres) 


This site is also associated with the. granular glacial outwash 


landform. Sands and gravels on the property have been mined 
iia cWwO D1 ts. Surface drainage on the site has been dammed up 
to form an elongated pond. As well the photos show surface 


Springs on the site that are the heads of surface drainage. 
Therefore much of the property is low and wet with this surface 
water being fed from the sandy highs. 


We would recommend that this site not be considered for place- 
ment of waste of any kind due to its high pollution potential. 


SME iNOs J6 S, MILES PROPERTY 
LOT eL4y CONS 
GLANFORD TWP, 


This 25 acre property is traversed by several small drainage 
courses that flow to the north and east towards the Escarpment. 
subsO1 IS are Silty clays and tills but 1t would appear that the 
soils are shallow and probably only a veneer over the rock in 


some areas. A pond is based in an abandoned quarry. Photo 
patterns suggest that rock ledges in the area in an almost east- 
west line. Spring seepage lines may be associated with this 
pattern. 


As a result of the abundance of surface drainage, seepage and 
shallow rock we would recommend this site not be used for 
disposal of solid waste. 
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SITE NO. 1/7 A. COPE AND SONS QUARRIES - 
OSL yt 2O mC ONSO MESA TRI ERTS THR. 


Two quarry zones have been developed between Mud Street and 
Green Mountain Road. Both works have been excavated down 

into the Guelph formation dolomite bedrock. The northern 
margins of the quarry floors co-incide with a minor bedrock 
[cal nat OCCUrs 4 Mile» south of the Niagara Escarpment. 

The Niagara Falls moraine, a ridge of deeper till lies just to 
the south of the property but lands around the quarries have less 
Cian 0s feat Of Soil ‘cover. Ground water flow in the bedrock 
is to the north over the mini scarp, migrating to small streams 
both east and west of the site. It would appear then that 
bedrock wells would not be of major concern because of these 
flow directions but this would have to be confirmed. Surface 
water flows from the quarry via shallow drains cut in the 
bedrock floor. The southwest quarry is fairly shallow 
(12-20'+) and appears much wetter. As well a housing project 
is to be developed just to the south, across Mud Street. 

This zone is being actually used in the plant operation. 

As a result this southwest quarry is probably not of interest 
for disposal aspects. 


Phe northeast quarry zone 1S presently not In active use, at 
least at the time of this survey: ines ise 1s 

fairy isielt, about 30 acres. The maximum face is in the 

range of 45° but most of the area falls in the 25°+ category. 
The quarry is drained with gravity sumps that feed to its north- 
west corner. Phe -dolomnite floor ts tairly flat with minor 
waste piles. Blasting has opened some joints oriented 

paraltel to. the scarp face. 


This quarry is presently unsuitable for placement of solid 
waste. In our opinion tt would be necessary to carry out 
Poiniyeextensive construction before landrillingecould be 
Suitably achieved. Dito woule Bedi ne -Piys Le Ot cl eon wmicnunG 
the ground water flow both vertically and laterally both in 


and beyond the site. If the permeability of the rock is not 
too high it may be possible to seal this surface and provide 
subdrains for the natural flow. In effect it would be 
mecessary to cocoon the Garbade as with site no. 3. A 
leachate collection system would also be required. 


in our opinion it «may be a more useful function to use this 
quarry for disposal of clean fills and construction 

materials. nOWweVer, Decause Or 1tS location and cost benerits 
it may be viable to landfill but it should be remembered that 
this will require very careful design, construction and 

Ongoing rigid control of the operation. 
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SLIE 18 ARMSTRONG BROTHERS QUARRY _. 
— LOT. 5, CON 95. SALTFLEET TWP, 


prie 419 TWP QUARRY, 7 , 
— LOY se CON USP SALiELeET (Wee 


These two quarries adjoin each other and are situated at the 
intersection of Green Mountain Road and |Oth Road East in 
Saltfleet Township, due south of Winona. The Armstrong 
Brocuers ‘quarry 15 stilh active. Both quarries are situated 
on the crest of a minor scarp in the bedrock and both are water 
filled. It appears that the present operation in Site 18 
requires pumping. On property 19 two small lakes that occupy 
the quarry bottom also feed surface drainage that flows tothe 
north. Ground water flow is in the same direction. The 
bedrock is the main water well aquifer. 


Both quarries in our opinion have a high pollution potential 
and as such should not be considered for waste disposal of any 
kind. 


ie NO. 20 LoT 8-9, coN 8, WEST FLAMBOROUGH (90 aAcrEs) 
es OWNED BY COX CONSTRUCTION LIMITED, 


This Site adjoins property No. 6 discussed earlier. Its eastern 
boundary is Hwy. 6. Shallow sand and gravel pits have been 

dug into kame granular and sandy till. The ground surface 

is gently undulating and the presence of water in one of the 
eliallow pits indicates that the water table 1s probably close to 
grade. The southern part of the property is treed and appears 
to be wet. Bedrock may be at very shallow depths as well, 
possibly less than l0°*+. 


As with property 4 much of this land appears to be unuseable for 
solid waste disposal due to high water table conditions and 
Shallow bedrock. Lhe property 1s-fuUlly exposed to hwy. 16 
throughout its length. 


SITE NO. 21 oD, SMITH PROPERTY (60 ac) 
Lot 43, con 5, ANCASTER TWP. 


This site adjoins Fiddler's Green Road just north of Book 
Road in Ancaster Township. A sand and gravel pit has been 
excavated into a ridge that cuts across the south end of the 
property. This ridge was formed as a beach in glacial 

age times. The lands are underlain then by sands and 
gravels, local zones of which appear to be ‘cemented' 

LO rock. like strata. Several zones of spring seepage 
were mapped around margins of the site. Water is impounded 
behind a dam on the property just to the north and it 
appears that some flow takes place toward this pond. Water 
well logs indicate that silts and clays lie at depth in this 
area so that much of the flow probably takes place laterally. 
Therefore pollution of the shallow system and surface waters 
nearby would be a possibility if solid waste was implaced 
here. 


We would recommend that this site not be considered as a 
waste disposal site due to the potential pollution hazard. 


SITE NO. 22 part Lots 11, 12, con 9, EAST FLAMBOROUGH 
S4 ACRES, 


This property is located on flat to gently undulating 
glacial outwash sand and gravel lands adjacent to Bronte 
CTee kx The exception to this topography is an elongated 
oval shaped hill of sand and gravel into which two pits 
have been excavated. The ground water table appears to be 
close to grade over most of the property and subsurface 
flow probably takes place to the north towards Bronte Creek 
where it discharges. A fringe of the land along its 

south border appears to drain towards a swampy low just 
across the road from the property. Water wells indicate 
bedrock occurs at depths in the 20 to 30 foot range. 


It would appear that these granular lands are intimately 
associated with Bronte Creek that.cuts across this property. 
As well the neighbouring lands to the east have been 
developed as a tourist trailer park that features ponds 
that have been created by dams across the same Bronte Creek. 
As a result we would recommend that these lands not be 
considered for any type of waste disposal. 


EXISTING ANCASTER LANDFILL SITE 


Tiks properly that fronts onthe Jerseyville Road isa 

narrow elongated parcel of land. The natural. fabrico7 

the terrain cuts across the property almost at 45° angles, 

ice. the sSurTace 19 almost a corrugated pattern in wotch 

ravines have been cut through and across a pre existing sand 

Okay ih The drawing that follows shows the minor ravines that 
cut northwest-southeast through the site. The surface soils 
ave Stratified Tine sands that’were deposited in glacial lake 
waters. Well records show that stratified silts and clays were 
deposited in the same environment before these sands and thus 
underlay them at depth. Surface drainage now flows in the base 
of these ravines and it would appear that locally these surface 
flows have cut down through the sands and may be basing them- 
selves on the clays below. Small ponds are common in the area 
and two of these occur near the margins of.the property. 


The existing fill has been placed on the edge of one of these 
minor Tavines and slopes oft, to the south from elevation 820+ 


and sits about 30 feet above the surrounding terrain. A 
small_creek flows around the perimeter of this fill and a 
Timi ondesttsenedar TLS Manrgiteat CleValTOonie/ Som. Water in 
this pond probably represents the regional water table at the 


base of these sands. Cover Material Vw the Native sand. 


As this operation expands to the south the operation will have 


to deal with these surface waters. It will be necessary to 
ensure that these surface flows are not impeded and certainly not 
allowed to contact solid waste. In fact it will be»necéssary 


Powensure that tne waste 1s placed in sand in the dry; preferably 
not lower than 5 feet above the high water table conditions. 

As well as the surface water problem it will be necessary to do 
some cutting of trees and bush on the property. 


We would further recommend that some form of monitoring be carried 
PiLceOne Lid Sos i be. Although there is no fear of déep seated 
pollution for wells at depth there should be a check on the shallow 
system within the sands, especially as the operation expands. 

A proper site preparation and development plan should be 
established to ensure that the impact of the site is a minimum. 
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